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APPARATUS FOR DRIVING DISPLAY PANEL 
WITH EFFECTIVE DC-DC CONVERTERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the priority of Korean Patent 
Application No. 2003-27988, ?led on May 1, 2003, in the 
Korean Intellectual Property Of?ce, the disclosure of Which 
is incorporated herein by reference in its entirety. 

1. Field of the Invention 
The present invention relates to an apparatus for driving 

a display panel, for example, an electroluminescent display 
panel, and more particularly, to an apparatus for driving a 
display panel including an icon area on Which icons prede 
termined according to icon data to be input are displayed and 
an dot-matrix area on Which changeable images are dis 
played according to dot-matrix data to be input. 

2. Description of the Related Art 
Referring to FIG. 1, a conventional display panel 3, for 

example, an electroluminescent display panel 3 used in a 
cellular phone includes an icon area 31 and a dot-matrix area 
32. As described in detail in US. Pat. No. 6,236,443, the 
icon area 31 has irregularly shaped display cells to display 
icons having a predetermined shape While the dot-matrix 
area 32 has regularly shaped display cells to display change 
able images. 
A conventional apparatus for driving such a display panel 

3 comprises a display controller 1, an icon driver 21, a 
dot-matrix driver 22, and a DC-DC converter 4. The display 
controller 1 comprises a main display controller 11, an icon 
display controller 12, a dot-matrix display controller 13, an 
oscillator 14, and a memory 15. The display controller 1 
operates by a direct-current voltage VDD that is slightly 
adjusted from a battery voltage VBA. 

The main display controller 11 divides input image data 
DW into icon data DIC and dot-matrix data DDM. The icon 
display controller 12 processes the icon data DIC received 
from the main display controller 11 to thereby output 
separate icon data DICD. The icon display controller 12 
simultaneously outputs timing control signals DICC accord 
ing to the internal arrangement of the icon area 31 of the 
display panel 3. The dot-matrix display controller 13 pro 
cesses the dot-matrix data DDM received from the main 
display controller 11 to thereby output separate dot-matrix 
data DDMD. The dot-matrix display controller simulta 
neously outputs timing control signals DDMC according to 
the internal arrangement of the dot-matrix area 32 of the 
display panel 3. Here, the dot-matrix data DDM, including 
the separate dot-matrix data DDMD, received from the main 
display controller 11 is stored in the memory 15 by the 
dot-matrix display controller 13. The separate dot-matrix 
data DDMD stored in the memory 15 is read and output 
according to the timing control signals DDMC output from 
the dot-matrix display controller 13. The oscillator 14 gen 
erates a clock signal CLK1 consisting of pulses With a 
predetermined frequency, and supplies the clock signal 
CLK1 to the icon display controller 12 and the dot-matrix 
display controller 13. 

The icon driver 21 generates icon driving signals SIC 
according to the icon data DICD and the timing control 
signals DICC received from the icon display controller 12, 
and drives the icon area 31 of the display panel 3 using the 
icon driving signals S ,C. The dot-matrix driver 22 generates 
dot-matrix driving signals S DM according to the dot-matrix 
data DDMD and the timing control signals DDMC received 
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2 
from the dot-matrix display controller 13, and drives the 
dot-matrix area 32 of the display panel 3 using the dot 
matrix driving signals SDM. 
The DC-DC converter 4 boosts a battery voltage VBA as 

an input DC voltage using a coil and supplies the boosted 
voltage as a ?rst boost voltage V1 to the dot-matrix driver 
22 and the icon driver 21. 

Here, the poWer of the icon driving signals S ,0 required by 
the icon driver 21 is much loWer than the poWer of the 
dot-matrix driving signals S DM required by the dot-matrix 
driver 22. HoWever, in the conventional driving apparatus, 
the ?rst boost voltage V1 is supplied to both the dot-matrix 
driver 22 and the icon driver 21 by the DC-DC converter 4 
using a coil boosting method suitable to a high driving 
poWer. This may cause a problem of an unnecessary increase 
in the poWer consumption of the icon driver 21. Such a 
problem may be more serious in appliances on Which the 
icon area 31 is alWays displayed, such as, for example, a 
cellular phone, etc., and can cause inconvenience due to 
frequent charging of batteries. 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus for driving a 
display panel including an icon area and a dot-matrix area, 
capable of maximiZing the ef?ciency of a driving poWer, 
reducing poWer consumption of appliances, and improving 
a user’s convenience. 

According to an aspect of the present invention, there is 
provided an apparatus for driving a display panel. The 
display panel includes an icon area on Which icons are 
displayed, Where the icons are predetermined according to 
icon data to be input, and an dot-matrix area on Which 
changeable images are displayed according to dot-matrix 
data to be input. The display panel driving apparatus com 
prises a main display controller, an icon display controller, 
a dot-matrix display controller, an icon driver, a dot-matrix 
driver, a ?rst DC-DC converter, and a second DC-DC 
converter. 

The main display controller divides input image data into 
the icon data and the dot-matrix data. The icon display 
controller processes the icon data received from the main 
display controller and simultaneously outputs separate icon 
data and timing control signals, according to an internal 
arrangement of the icon area of the display panel. The 
dot-matrix display controller processes the dot-matrix data 
received from the main display controller and simulta 
neously outputs separate dot-matrix data and timing control 
signals, according to an internal arrangement of the dot 
matrix area of the display panel. The icon driver drives the 
icon area of the display panel according to the separate icon 
data and the timing control signals received from the icon 
display controller. The dot-matrix driver drives the dot 
matrix area of the display panel according to the separate 
dot-matrix data and the timing control signals received from 
the dot-matrix display controller. The ?rst DC-DC converter 
boosts an input DC voltage using a coil and supplies the 
boosted voltage as a ?rst boost voltage to the dot-matrix 
driver. The second DC-DC converter boosts the input DC 
voltage using a capacitor and supplies the boosted voltage as 
a second boost voltage to the icon driver. 

According to the display panel driving apparatus of the 
present invention, the ?rst boost voltage V1 is supplied to 
the dot-matrix driver by the ?rst DC-DC converter 41 using 
a coil boosting method suitable to a higher driving poWer, 
and the second boost voltage V2 is supplied to the icon 
driver by the second DC-DC converter using a capacitor 
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boosting method suitable to a lower driving power. Accord 
ingly, it is possible to maximize the e?iciency of a driving 
poWer and reduce poWer consumption of appliances. This is 
because the poWer of icon driving signals S DM required by 
the icon driver is loWer than the poWer of the dot-matrix 
driving signals S DM required by the dot-matrix driver. Such 
an effect according to the present invention is more signi? 
cant in appliances on Which an icon area is alWays displayed, 
such as, for example, a cellular phone, etc., and increases a 
user’s convenience as it may reduce the charging frequency 
of the batteries. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages of the 
present invention Will become more apparent by describing 
in detail exemplary embodiments thereof With reference to 
the attached draWings in Which: 

FIG. 1 illustrates a conventional apparatus for driving a 
display panel; and 

FIG. 2 illustrates an apparatus for driving a display panel, 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 2 illustrates an apparatus for driving a display panel, 
according to an embodiment of the present invention. 

Referring to FIG. 2, a display panel 3, Which is driven by 
a driving apparatus according to the present invention, for 
example, an electroluminescent display panel Which is used 
in a cellular phone, etc., includes an icon area 31 and a 
dot-matrix area 32. The icon area 31 has irregularly shaped 
display cells for displaying icons having predetermined 
shapes, While the dot-matrix area 32 includes uniformly 
shaped display cells regularly arranged for displaying vari 
able images. 
An apparatus for driving such a display panel 3, according 

to an embodiment of the present invention, comprises a 
display controller 1, an icon driver 21, a dot-matrix driver 
22, a ?rst DC-DC converter 41, and a second DC-DC 
converter 42. The display controller 1 includes a main 
display controller 11, an icon display controller 12, a dot 
matrix display controller 13, an oscillator 14, and a memory 
15. The display controller 1 operates by a direct-current 
voltage VDD that is slightly adjusted from a battery voltage 
VBA. 

The main display controller 11 divides input image data 
DIM into icon data DIC and dot-matrix data DDM. The icon 
display controller 12 processes the icon data DIC received 
from the main display controller 11 to thereby output icon 
data DICD. Simultaneously, icon display controller 12 out 
puts timing control signals DICC according to the internal 
arrangement of the icon area 31 of the display panel 3. The 
dot-matrix display controller 13 processes the dot-matrix 
data DDM received from the main display controller 11 to 
thereby output separate dot-matrix data DDMD, as Well as 
simultaneously output timing control signals DDMC, accord 
ing to the internal arrangement of the dot-matrix area 32 of 
the display panel 3. Here, the dot-matrix data DDM, includ 
ing the separate dot-matrix data DDMD, received from the 
main display controller 11 is stored in the memory 15 by the 
dot-matrix display controller 13. The separate dot-matrix 
data DDMC stored in the memory 15 is read and output 
according to the timing control signals DDMC output from 
the dot-matrix display controller 13. The oscillator 14 gen 
erates a clock signal CLK1 consisting of pulses With a 
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4 
predetermined frequency and supplies the clock signal 
CLK1 to the icon display controller 12 and the dot-matrix 
display controller 13. 
The icon driver 21 generates icon driving signals SIC, 

according to the icon data DICD and the timing control 
signals DICC received from the icon display controller 12, 
and drives the icon area 31 of the display panel 3 using the 
icon driving signals S ,C. The dot-matrix driver 22 generates 
dot-matrix driving signals S DM, according to the dot-matrix 
data DDMD and the timing control signals DDMC received 
from the dot-matrix display controller 13, and drives the 
dot-matrix area 32 of the display panel 3 using the dot 
matrix driving signals SDM. 
The ?rst DC-DC converter 41 boosts a battery voltage 

VBA as an input DC voltage using a coil, and supplies the 
boosted voltage as a ?rst boost voltage V1 to the dot-matrix 
driver 22. The second DC-DC converter 42 boosts the 
battery voltage VBA as an input DC voltage using a capacitor, 
and supplies the boosted voltage as a second boost voltage 
V2 to the icon driver 21. That is, the ?rst boost voltage V1 
is supplied to the dot-matrix driver 22 by the ?rst DC-DC 
converter 41 using a coil boosting method suitable to a 
higher driving poWer. The second boost voltage V2 is 
supplied to the icon driver 21 by the second DC-DC con 
verter 42 using a capacitor boosting method suitable to a 
loWer driving poWer. Accordingly, it is possible to maximiZe 
the e?iciency of a driving poWer and reduce poWer con 
sumption of appliances. This is because the poWer of the 
icon driving signals S DM required by the icon driver 21 is 
loWer than the poWer of the dot-matrix driving signals S DM 
required by the dot-matrix driver 22. 
As described above, according to the display panel driv 

ing apparatus of the present invention, the ?rst boost voltage 
V1 is supplied to the dot-matrix driver 22 by the ?rst DC-DC 
converter 41 using a coil boosting method suitable to a 
higher driving poWer, and the second boost voltage V2 is 
supplied to the icon driver 21 by the second DC-DC con 
verter 42 using a capacitor boosting method suitable to a 
loWer driving poWer. Accordingly, it is possible to maximiZe 
the e?iciency of a driving poWer and reduce poWer con 
sumption of appliances. This is because a poWer of icon 
driving signals S DM required by the icon driver 21 is loWer 
than a poWer of the dot-matrix driving signals S DM required 
by the dot-matrix driver 22. Such an effect according to the 
present invention may be more signi?cant in appliances on 
Which an icon area is alWays displayed, such as, for 
example, a cellular phone, etc., and increases a user’s 
convenience as it may reduce the charging frequency of the 
batteries. 
A structure of a display panel that may be used With the 

present invention is described in detail in US. Pat. No. 
6,236,443, the contents of Which are incorporated herein by 
reference in its entirety and therefore the detailed description 
thereof is omitted. 

While the present invention has been particularly shoWn 
and described With reference to exemplary embodiments 
thereof, it Will be understood by those of ordinary skill in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
present invention as de?ned by the folloWing claims. 
What is claimed is: 
1. An apparatus for driving a display panel, the display 

panel including an icon area on Which icons are displayed, 
Where predetermined icons are displayed according to input 
icon data, and an dot-matrix area on Which changeable 
images are displayed according to input dot-matrix data, the 
apparatus comprising: 



US 7,268,778 B2 
5 

a main display controller, Which divides input image data 
into the icon data and the dot-matrix data; 

an icon display controller, Which processes the icon data 
received from the main display controller and simul 
taneously outputs separate icon data and timing control 
signals, according to an internal arrangement of the 
icon area of the display panel; 

a dot-matrix display controller, Which processes the dot 
matrix data received from the main display controller 
and simultaneously outputs separate dot-matrix data 
and timing control signals, according to an internal 
arrangement of the dot-matrix area of the display panel; 

an icon driver, Which drives the icon area of the display 
panel according to the separate icon data and the timing 
control signals received from the icon display control 
ler; 

a dot-matrix driver, Which drives the dot-matrix area of 
the display panel according to the separate dot-matrix 

l 0 

5 

6 
data and the timing control signals received from the 
dot-matrix display controller; 

a ?rst DC-DC converter, Which boosts an input DC 
voltage using a coil and supplies the boosted voltage as 
a ?rst boost voltage to the dot-matrix driver; and 

a second DC-DC converter, Which boosts the input DC 
voltage using a capacitor and supplies the boosted 
voltage as a second boost voltage to the icon driver. 

2. The apparatus of claim 1, further comprising a memory, 
Wherein the dot-matrix data output from the main display 
controller is stored in the memory by the dot-matrix display 
controller, and the separate dot-matrix data stored in the 
memory is read and output by the dot-matrix display con 
troller according to the timing control signals output from 
the dot-matrix display controller. 


